A range of tools can potentially be used to make rural areas more economically vital. The challenge for policymakers, functioning with limited resources at their disposal, is to select the mechanisms that are most efficient for stimulating rural economies. In this way, infrastructure is best seen as one of the competing means for enhancing rural economic environments. That infrastructure has a role in a prosperous economy can easily be seen. Water, electricity, telecommunications, and other infrastructure are obviously imperative to business development. The main question being addressed is, should infrastructure investments be used prospectively to stimulate economic growth, or should they be expected to accommodate growth that is otherwise occurring? The search for an answer to the question is this paper's goal.
The paper is divided into five sections. The first provides a definition for public infrastructure. Next, the role that infrastructure improvements play in economic growth is conceptualized. The following section provides a review of the empirical literature on whether infrastructure stimulates economic growth. The fourth section summarizes the existing condition of rural transportation and telecommunications infrastructure. The design of public infrastructure policy is examined in the final section.
DEFINING INFRASTRUCTURE
Infrastructure is defined here as the services drawn from the set of public works that traditionally has been supported by the public sector, though in many cases the infrastructure services may be produced in the private sector. Water, sewerage, solid waste management, transportation, electricity, and telecommunications are examples. Firms' investments in their own productive capacity are not included as infrastructure in this paper. Similarly, human capital investment in workers is excluded.
Investing in Rural Infrastructure
William F. Fox Infrastructure can be evaluated along two dimensions. First is in terms of the services drawn from the physical facilities and second is in terms of the physical facilities themselves. Infrastructure often is thought of in terms of the latter because of the close linkage that usually exists between the facilities and the services, such as exists with highway transportation. However, the primary interest of both consumers and businesses is services, not facilities, and a focus on services has advantages. For example, highlighting the services allows policymakers to think more creatively about what specific needs are being met and who the intended consumer is. Service orientation also allows more flexible planning for identifying the best technologies for meeting demands. Thus, unless otherwise noted, the term infrastructure is used here in reference to the services drawn from the facilities.
CONCEPTUAL RELATIONSHIP BETWEEN INFRASTRUCTURE AND ECONOMIC GROWTH
Infrastructure potentially can influence rural economic performance through three avenues: expanding the use of existing resources (labor, capital, etc.) , attracting additional resources to rural places, and making rural economies more productive. First, existing resources will be used more intensively, both in the short and long term, when derived demand is increased in rural economies. Infrastructure construction, such as laying highways, building electric plants, and installing other capital facilities, offers the potential for short-term economic stimulus if rural firms and workers are hired during the construction process. These benefits can be particularly valuable if they are timed countercyclically, but regardless of when the construction occurs the benefits are temporary, lasting only as long as the construction. Longer term benefits for existing resources accrue to the extent that existing firms become more productive and hire additional workers as their capacity is expanded. Second, infrastructure can have an effect by raising the productivity level of businesses operating in rural areas. Though it interacts with the other avenues, this is the primary economic benefit that is expected since existing resources will probably be used more intensively and new resources will be attracted by the potential for more productive business. Some examples can illustrate. Just-in-time techniques have allowed the textile industry to cut production and delivery time in half, from about six to three weeks (Apogee 1991). The textile industry also has been more efficient by linking its ordering, inventorying, and receiving processes directly with apparel manufacturers. The productivity benefits for the textile industry include faster operations and lower costs. Both of these benefits can be reaped only with a quality infrastructure. Just-in-time processes require an efficient transportation network, and electronic data transmission requires an effective telecommunications system. Lack of appropriate infrastructure can lower productivity as well. It was reported that DuPont would like to ship certain hazardous materials in the western U.S. by rail instead of truck, but was unable to do so because the rail network was not sufficiently diverse. Time and resources would have been saved with rail transportation. Many small businesses in southern Italy are said to have failed because of poor north/ south communications in Italy (Canullo 1992) .
Third, infrastructure can attract other productive inputs to an area. Infrastructure can attract new or start-up firms and the expanded level of economic activity offers employment opportunities and increases regional product. Firms may come to an area because the infrastructure is very productive, is less expensive than that available in other places, is relatively unique in its availability (such as a more advanced telecommunications network than is available in other nearby locations), or is plentiful. Similarly, the improved quality of life associated with infrastructure services may attract or help retain workers who otherwise would leave rural areas.
Besides being a direct input into a firm's production process, infrastructure may provide an attractive environment in which households are willing to accept lower wages in order to locate; i.e., infrastructure may provide a compensating differential. Lower wages, arising because of a bundle of amenities offered within a community may improve attractiveness for business location.
EMPIRICAL EVIDENCE RELATING INFRASTRUCTURE AND ECONOMIC PERFORMANCE
A wide literature on the economic effects of infrastructure has developed during the past 15 years.
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Researchers have used techniques that range from the very basic to the most sophisticated theoretical and econometric methodologies and have used different types of data in an effort to identify the relationship between output or productivity and the availability of infrastructure. Also, research has investigated the linkage between an available infrastructure and the migration and start-up of firms and the migration of workers.
The overall conclusion of the literature is that at the margin expanding infrastructure investments is likely to have a modest effect on rural economic performance. Even situations where large benefits from infrastructure investments have been reaped in the past do not necessarily provide evidence that future gains will result from similar expansions. The interstate highway system is a good example, where large benefits resulted from creating a network, but similar benefits would not arise from developing (or massively expanding) a new network. So, enhancing rural infrastructure generally should not be the primary focus of an economic development strategy, but infrastructure probably needs to be a component of well-structured programs.
Construction Impacts
The installation of physical infrastructure has the potential to generate employment as workers are used in the construction process. Jacoby (1994) observes that construction jobs are created rather rapidly following the brief contracting period that is necessary after a decision is made to invest in a project. The specific number of workers needed in the construction process varies considerably based on the size and type of project and the labor intensity of the facility being built. He also reviews some U.S. research on job creation in transportation construction. He finds an average of 10.4 jobs are created in rural areas for each $1.0 million (1984 dollars) spent. Only 9.6 jobs are generated for each $1.0 million in urban areas. He notes that job creation ranges from 7.4 jobs for every $1.0 million spent for resurfacing to 11.5 jobs per $1.0 million spent for major road widening.
Two major criticisms can be made of research such as that reviewed by Jacoby. First, there is an implicit presumption that resources devoted to construction of transportation facilities have no alternative use, so the job creation represents a net increase. However, the resources normally are obtained through taxes or user fees, and net job creation exists only to the extent that construction generates more jobs than private expenditure of the revenues. Of course, net job creation can occur in rural places (though not necessarily in the total economy), if revenues are collected in urban areas and spent in rural places. Second, construction related jobs last only as long as the construction process. Deno and Eberts (1989) found a significant increase in personal income when infrastructure (of all types) was constructed.
2 However, they concluded that most of the effect lasts less than one year. Thus, an appropriate strategy is to provide infrastructure because of the long-term expansion of service benefits and to view jobs and income generated during the construction phase as a peripheral benefit.
Does Infrastructure Increase Productivity?
Two types of research have been conducted on the direct productivity gains from infrastructure. One is benefit-cost analysis of economic rates of return from specific projects. The second is research focused on measuring econometric relationships between infrastructure, private capital, and labor and economic output. Gramlich (1994) reports that benefit-cost analysis in the 1980s found real rates of return were very high for highway maintenance (35 percent) and for new urban highway projects (15 percent). Rates of return were acceptable for upgrading road sections to minimum standards (5 percent). However, rates of return were generally found to be low for new rural road projects and negative for work performed on roads that were already at or above minimum standards. Gramlich questions the current value of such general studies because most of them were performed at a time when infrastructure investments were smaller, suggesting that returns could be much lower today. Further, he notes that such general conclusions may be of little value, since the real question is whether specific investments at specific locations would yield the desired returns. As he observes, some places have sufficient infrastructure and others do not, and the key issue is whether returns are acceptable at the specific locations.
Econometric work has been the focus of most recent research. (See Table 1 for a summary of research on economic growth and infrastructure.) Put together, the econometric research leads to the conclusion that infrastructure has an effect on output, but the measured effect differs widely, depending on the way in which the econometric model is specified, the data used, and the time period examined. The best econometric techniques would tend to suggest a smaller rather than larger contribution to production. Aschauer's (1989) first study, using aggregate macroeconomic data, motivated the recent spate of research with his finding that infrastructure is extremely productive. Some of his research indicated that infrastructure is so productive that it can pay for itself in a single year, a seemingly unlikely result. His research also suggests that returns to transportation were much greater in the period up to the early 1970s than in subsequent years. These results can lead to the conclusion, for example, that investments in building the initial highway network were very large, but the returns to building another network (or significant expansions in the existing network) would be very small (Fernald 1999 ).
The findings of Aschauer and others, based on aggregated macroeconomic data, have been subjected to a number of technical criticisms, including the direction of causality, missing variables, simultaneity bias, and trending. Various authors have sought to correct the research to account for these problems, and in many cases found a smaller contribution from infrastructure. For example, the return to infrastructure is found to be much smaller when the data are corrected through first differencing (for example, Tatom 1991) . The overall finding of the time series literature is that infrastructure is productive, but the strong impacts found in Aschauer's original work do not hold up to further scrutiny.
In a parallel set of literature, economists have used cross section or cross section-time series data for states, cities, and countries to examine the role of infrastructure in production.
3 This literature generally concludes that infrastructure contributes much less to aggregate output than was found in the time series literature. For example, in an analysis using state-level data Holtz-Eakin (1994) finds essentially no impact of infrastructure on productivity when proper econometric techniques are used.
Does Infrastructure Create Long-Term Jobs?
Job creation is a key goal for most economic development strategies. Whether rural employment rises Aschauer (1989) Evaluates the effect of public investment on the growth of private inputs, and in turn, the effect of input growth on output growth. Author views public capital and private capital as substitutes in production.
Finds that an increase in public investment expenditure of $1 billion crowds out anywhere from $1 to $1.5 billion of private investment expenditure. Author interprets this to mean that firm managers appear to take directly into account the availability of public capital for use in private production. Aschauer (1990) Considers the relationship between aggregate productivity and stock and flow governmentspending variables.
Finds that the nonmilitary public capital stock is more important in determining productivity than is either flow of nonmilitary or military spending. Diamond (1990) Uses "Denison growth accounting approach" to examine evidence on the contribution that public capital expenditure makes to the growth of developing countries.
Concludes that while current private capital expenditures for directly productive purposes exert a positive influence on economic growth, public capital expenditure appears to exert no influence. Ford & Poret (1994) Examine the relationship between infrastructure and economic development. Utilize data for 12 OECD countries.
The study finds weak support for Aschauer's hypothesis that boosting infrastructure investment promotes economic growth. In particular, the regression results are not sufficiently robust to provide much support for the policy of a sharp rise in infrastructure investment. Fox & Murray (1990) Focus on startup and relocation of business establishments within county areas of Tennessee in response to presence of infrastructure.
Long-run policy, as evidenced through providing infrastructure, is an important accommodating factor for economic activity. The rate of new-firm entry is higher where interstate highways are present, but the responses are small. Garcia-Mila (1989) Estimates real GNP components, including government purchases.
Concludes that state and local purchases have positive multiplier effect while military purchases do not. Garcia-Mila, McGuire (1992) Investigate the productive contribution of publicly provided goods and services, highways, and education in particular.
Find that with every dollar of education spending output increases by 16.5 cents. Output increases 4.5 cents for every dollar increase in highway spending. Glomm & Ravikumar (1992) Build a growth model with infrastructure as an external input into private production functions.
Show that public infrastructure negatively affects the cost function. Harmatuck (1996) Examines the influence of transportation infrastructure on economic development.
Finds the aggregate output response to net nonmilitary public investment is about .03. (1982) Discusses economies of scale in regional factors and their contribution to international trade.
Ethier
Suggests exports may depend on regional efficiency. Hulten & Schwab (1991) Consider the possibility of overinvestment in infrastructure.
Note that correlation between growth and public capital exists but suggest no causation. Hulten & Schwab (1997) Discuss the role of the bond market on financing infrastructure growth.
Conclude public investment reduces private costs. Lynde & Richmond (1991) Illustrate the cost reducing effect of public capital on the private sector.
Find that the marginal product of public capital is positive and that constant returns to scale is supported when public capital is included in the production function. Martin & Rogers (1995) Consider model with increasing returns to scale with various infrastructure types.
Find that regional policies affecting domestic firms leads to high growth, while policies subsidizing international firms cause domestic firms to exit the market. Morrison & Schwartz (1992) Examine the relationship between state infrastructure and productive performance.
Find that infrastructure investment does provide a significant direct benefit to manufacturing firms and thus augments productivity growth. Nadiri & Mamuneas (1991) Consider the productivity of public capital and research and development using a production function with these inputs.
Find positive effect of infrastructure investment on growth, at the same time that infrastructure investment is declining. (1996) Uses a growth model to study the responsiveness of output to growth.
Neill
Suggests that output's responsiveness to infrastructure should determine optimal infrastructure investment.
Nijkamp (1986)
Focuses on the role of infrastructure in a regional development strategy. Uses different statistical techniques and a so-called quasi-production function to show importance of infrastructure.
The extent to which infrastructure contributes to regional development varies over time and depends on the overall level of economic welfare. The statistical results demonstrate a high degree of correlation among successive infrastructure indicators.
Also, the results demonstrate that densely populated industrialized areas tend to have higher network infrastructure endowment than peripheral, agricultural, and less densely populated areas. Rubin (1990) Reviews infrastructure/ productivity issues.
Finds a weak link between growth and infrastructure and recommends caution in developing public policy that "pumps" money into infrastructure. Shah (1992) Using data from Mexico to construct a production function that mirrors circumstances in developing countries with imperfect markets, credit rationing, and price controls, examines the effect of infrastructure on output.
Finds an infrastructure elasticity of output equal to .046. Munnell (1990) Explores "significant contribution" of public capital investment on national output, productivity, growth, and international competitiveness at the state and regional level.
Concludes that those states that have invested in infrastructure tend to have greater output, more private investment, and more employment growth. Author's findings suggest that public investment comes before the pickup in economic activity and serves as a base.
or falls with productivity enhancing infrastructure depends on whether infrastructure and labor are complements or substitutes in the production process. If businesses hire more workers as the infrastructure is improved, infrastructure and labor are complements, and if they hire fewer workers they are substitutes. Specifically, as infrastructure expands, they are complements if the demand for labor rises and they are substitutes if the demand for labor falls. An important factor in empirical analysis is whether the relationships are measured before or after producers are permitted to expand output in response to better infrastructure. Analytically, infrastructure may be measured as a substitute for labor if business production is held fixed, but a complementary relationship may be found as a more available infrastructure system allows firms to expand their efficient level of production and to hire more labor to achieve the expanded level of production. 4 For example, DuPont could reduce the labor involved in shipping hazardous waste from ten to two people if rail service were available in the western U.S. In this case, infrastructure and labor appear to be substitutes. But DuPont could raise the flow rate of production by 25 percent if rail transportation were available because less time would be necessary in the inspection and filling processes. Thus, total employment at the facility could rise even though shipping employment declines.
The literature has somewhat mixed results but generally points to a complementary relationship.
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In studies based on U.S. data, Costa et al. (1987) , Eberts (1987) , Munnell (1990) , and Deno (1988) conclude they are complements. Deno also examined effects in growing versus declining regions and found the greatest employment impacts of infrastructure investments are in declining regions. U.S. studies by Nadiri and Mamuneas (1991) and Lynde and Richmond (1992) are examples where labor and infrastructure are found as substitutes. Shah (1988) finds labor and infrastructure to be complements in his study of Mexico. In a study by Berndt and Hansson (1991) that relies on Swedish data, labor and infrastructure are determined to be complements during the beginning and end of their sample period and substitutes during the middle years (1970s and early 1980s). Eberts, Deno, and Nadiri and Mamuneas use data on the manufac- turing industry and the other research has been based on broader measures of the economy.
In summary, a reasonable conclusion is that infrastructure and employment are complements, at least in part because improved infrastructure allows the combination of all firms to reach a higher optimal level of output. 6 The somewhat inconsistent findings in the research can be attributed to several factors. The aggregate nature of data used in the studies mixes industries where infrastructure is complementary with industries where infrastructure is substitutable with labor. Another is the studies use widely different methodologies and data bases. Also, researchers define substitutes and complements in different ways.
Attracting Factors of Production
Infrastructure can indirectly stimulate employment as it attracts entrepreneurs, a quality labor force, and investment capital into rural areas. Researchers have devoted considerable attention to analyzing the determinants of location for employment and businesses, though little of this literature has focused on the importance of infrastructure. The research generally provides evidence that better infrastructure can have a modest effect on where people and businesses locate. Hulten and Schwab (1991) concluded that total factor productivity, not the migration of factors, was the major source of U.S. growth between 1951 and 1986. The design of Hulten and Schwab's study causes the effects of infrastructure to be included in total factor productivity, though they used regression analysis to examine the determinants of total factor productivity, and found that differences in infrastructure did not significantly affect total factor productivity. Nonetheless, they determined that input growth was the primary source of regional variation in growth rates, meaning effects of infrastructure on factor migration, to the extent they occur, have the potential to be an important source of growth in rural versus urban areas.
Infrastructure is found to have a positive effect on entrepreneurship and firm location decisions. Fox and Murray (1990) examine the start-up rate for businesses in county areas of Tennessee. They consider the effects on business start-ups of a number of public policy factors such as taxes, government spending, infrastructure, and education. They find limited evidence that infrastructure is a determinant of where start-ups occur. The presence of interstate highways is consistently related to the start rates of firms of essentially every size. Local rail service also affects the start-up of certain sized firms. Access to airports, broader measures of highway availability, and infrastructure prices did not have a consistent effect on start-up rates.
Eberts (1991) also studied the relationship between public policy variables and firm locations using data for 40 metropolitan areas in the U.S. He concludes that growth in the public capital stock has an effect on location of small firms, but not other sized firms. Holtz-Eakin and Lovely (1996) find that infrastructure has its effect on production by increasing the number of manufacturing firms, and therefore total manufacturing output, but does not increase output per firm.
The attractiveness of infrastructure for the workforce has received some attention. Cummings et al. (1986) summarize literature that uses either hedonic price estimation or contingent value methods to measure the substitution of wages for infrastructure in rural U.S. regions. 7 The authors estimate a hedonic price model using time series/cross section data for 26 rural towns and provide contingent value estimates based on surveys in three of the same 26 towns. They report an elasticity of about -0.04 using each approach, meaning that people will accept about a 0.4 percent reduction in wages for a 10 percent increase in infrastructure services. The willingness to accept lower wages in places with better infrastructure implies that workers are attracted to a region by available, quality infrastructure. Several other studies show that wages are in fact lower in areas that have a large bundle of amenities. Herzog and Schlottmann (1989) showed how various metropolitan area characteristics affect the location decisions of high-technology workers and therefore the location of high-technology industry. Fox, Herzog, and Schlottmann (1989) do not directly investigate the effects of infrastructure but do determine that the public sector characteristics of an area, such as local public services and taxes, are important determinants of migration decisions. They separate migration decisions into the decision to move, the decision to move within the general area where one already lives, and the decision to enter a new area. They find that public variables are generally more important in pushing people from the area where they live than in attracting them to a new area. The greater information that people have about where they live versus where they might go is hypothesized as the reason. Thus, the lack of quality infrastructure in many rural areas will have its greatest effect through pushing existing residents out, to the extent these same effects hold for infrastructure. Rietveld (1989) reviews research on the effects of transportation on the location of employment demand. However, the research often is based on reduced form structures, meaning employment demand and supply cannot be separated. He concludes that studies in the United Kingdom generally indicate transportation has had little effect, though U.S. studies tend to find a somewhat larger impact.
PRESENT INFRASTRUCTURE STATUS
Decisions to make infrastructure improvements are by their very nature place specific. Still, it is instructive to review the status of infrastructure conditions in the U.S. This section reviews two infrastructure types, transportation and telecommunications, and Internet connectivity.
Rural Transportation System
The agricultural and manufacturing sectors depend heavily on transportation, particularly on roads. However, much of the rural transportation system was begun during the 1930s, and was designed to support the slower and lighter traffic of the time. According to the U.S. Department of (Table 2) while urban increased only 26.8 percent. The relative increase in rural interstate travel is even higher given that the definition of urban areas was expanded to include additional space between 1985 and 1995. Demand for arterial roads also has grown more rapidly in rural than urban areas. The U.S. Department of Agriculture (USDA) estimated that in 1993 the U.S. transportation system carried 769 billion tonmiles of agricultural commodities, which is 31 percent of the U.S. total ton-miles.
Quality of road transportation is also a key issue. DOT estimates that 28 percent of the nation's highway system is currently in less than fair condition. In 1994, USDA conducted a survey on the condition of country roads and rated 50 percent of the country road mileage as less than adequate, or worse. Increased use of semitrailers and other similar traffic accelerates the rate of deterioration of many local and collector roads, resulting in greater damage to the rural transportation network and increasing the cost of road maintenance for state and local governments. Today, more than 80 percent of transport-related expenditures are for maintenance of aging and deteriorating infrastructure. It has been estimated that each ton-mile of truck traffic on country roads increases road maintenance costs an average of $0.75. Nonetheless, as previously noted, the low usage of such roads can often lead to a low benefit-cost ratio for improvement.
Rural interstate bridges accounted for 51.9 percent of the total number of 55,234 interstate bridges in 1996 (DOT 1997). The condition of bridges has improved, but almost one-fifth of rural interstate bridges are still classified as deficient, meaning they cannot carry expected loads or lack adequate clearances and require significant maintenance, rehabilitation, or replacement (Table 3) .
Growing demand for highways appears to be motivated in part by a shift away from deteriorat- ing rail service. There has been noticeable abandonment of rail lines in many rural areas because of poor maintenance yards and insufficient demand. The American Public Transit Association (APTA) has rated 30 percent of rail lines as poor.
Estimates of "needs" for highway expenditures have been prepared by several organizations. For example, the Federal Highway Administration (FHWA) estimates $220 billion would be needed to eliminate the nation's highway and bridge deficiencies. The needs in rural roadways and bridges alone would be over $167 billion, representing more than two years of all government highway spending ($92.5 billion in 1995). However, needs estimates must always be viewed with skepticism because the estimates are based on the cost of meeting certain standards without careful evaluation of whether the return to the investments is acceptable.
Telecommunications Infrastructure and Internet Connectivity
Telecommunications infrastructure and services are provided in rural areas by both rural-based and non-rural-based telecommunications firms. Rural telephone companies serve 12.4 million rural residents, accounting for 5.1 percent of the U.S. population. Non-rural telephone companies serve the remaining rural population of 49.3 million rural people, or 19.9 percent of the total population.
Access to telephone service, though not universal, is very broad across the U.S. and is about the same (Chart 1) in rural and urban areas. On a specific household basis, the likelihood of owning a telephone depends on factors such as income, education, and age. The early days' telecommunications gap between rural and urban areas was reduced by states' emphasis on universal provision of telephone services and on equitable costs of basic telephone services. In addition, telephone companies serving rural areas were exempted from certain regulatory obligations in many states.
Today, the focus on access has shifted to personal computer ownership and accessability to the Internet. The Internet can reduce barriers resulting from big distances and can enhance economic vitality of the region. As a result, information infrastructure is becoming one of the factor endowments that determine competitive advantage of rural areas. In the last few years, Americans' ownership of computers has experienced a significant increase (Chart 2), as more households and businesses across both rural and urban areas own computers. The cost of Internet provision highly depends on population density and an area's land configuration. Despite these factors, rural areas lag slightly behind urban areas in Internet connectivity depends on gaining access through an Internet Service Provider (ISPs) and on the availability of telecommunications backbone networks and broadband technologies. There are different types of ISPs-national service providers (serve 69 percent of U.S. households), local phone companies (14 percent), long-distance companies (4 percent), cable TV (2 percent), wireless firms (1 percent), and other ISPs (10 percent). Internet access in rural areas lags behind that in urban areas at all income levels ( Table 4) . Little of the difference can be explained by differential ownership of computers, so other factors such as income and quality of telecommunications infrastructure are more likely to explain the differences. According to the DOC and U.S. Agriculture Department (2000) report,
8 most of the broadband services in the U.S. are provided over cable modems (1.5 million subscribers) and over Digital Subscriber Line (DSL) (504,000 subscribers). Deployment of cable modems and DSL technologies depends heavily on population density and therefore these technologies are primarily deployed in urban areas. DOC and USDA report that more than 65 percent of cities with populations over 250,000 but less than 5 percent of towns with populations of less than 10,000 have cable modem service. Similarly, more than 56 percent of cities with populations over 100,000 and less than 5 percent of towns with populations less than 10,000 have DSL technology available. According to the DOC and USDA report, the customer start-up cost for cable modem and DSL is almost the same, typically $200 to $300.
There are other ways to connect homes and businesses and to provide broadband service to rural areas, including fiber optic cable, different kinds of wireless systems, and satellite systems. A common characteristic of these options is their high cost of deployment. It is expected that increasing the competition among broadband service providers will reduce the price of service and will accelerate deployment of broadband technology. Therefore, the DOC and USDA report recommends that policymakers promote the universal service and deployment of advanced telecommunications services to all Americans.
DESIGNING AN INFRASTRUCTURE BASED ECONOMIC DEVELOPMENT STRATEGY Public Commitment to Rural Employment Generation
A public policy to create jobs or expand output in rural areas can be structured at several levels. One option is to allow rural areas to provide and finance their own infrastructure needs. A minimal but broader strategy would be to use enhanced rural infrastructure (as part of a broader strategy) to forestall a shift in employment from rural to urban areas that otherwise might occur. The presumption of such a strategy is that infrastructure is important to production or quality of life, and its lack will lead some rural firms, entrepreneurs, and workers to move to urban areas where they believe infrastructure and other components of production are more readily available. A higher level of public commitment is for rural infrastructure (at least conceptually) to be upgraded to the point that rural sites are preferred to urban locations, eliciting a shift of jobs to rural places. In this case rural jobs come at the expense of urban jobs. A completely different public commitment is to enhance infrastructure with the goal of making rural places more productive and allowing a general increase in the country's ability to produce (or decrease in the cost of production). This allows rural output to rise with no offsetting loss in urban areas. Of course, this option is only viable to the extent that the returns to rural infrastructure investment allow for productivity gains at the margin, and the research review given above raises serious questions about the potential for this option. The level of public resources that should be invested in rural infrastructure depends on which goal(s) is selected. Obviously, the latter is the easiest political choice because all areas can be better off, and because it is not inconsistent with either of the first two goals, but it could be very expensive to achieve.
The research review provided above indicates that the expected returns from infrastructure can often be small, so a public policy of improving rural economies that relies heavily on infrastructure development is unlikely to be productive. Four cases arise where infrastructure investments would be particularly appropriate, and the discussion below is intended to articulate the types of communities where these might best fit. The first two are very place-specific individual projects, and in both cases the investments should be made because demand exists, and not because of economic growth expectations. First, investments are effective whenever the properly priced infrastructure would be self-financing. Thus, the revealed behavior of users indicates that the benefits of the infrastructure exceed the costs of service delivery. Second, investments should be made in any other situation where the benefits exceed cost, even though a standard pricing policy may fail to allow the project to be self financing. Such a case is discussed in the financing section below. Great care must be taken in defending this explanation, because people are prone to argue that there are sufficient benefits to provide a project that cannot be self financing, in hopes of receiving a subsidy from outside.
Third, investments can be appropriate as one component of a broader economic development strategy, where the emphasis is normally on another aspect of the local environment that is inhibiting growth, such as an improved labor force or better regulatory policy. Finally, enhanced infrastructure is appropriate when a merit good or positive externality exists. Improvements in Internet access to offer better education and health services in rural places can be an example. Again, care must be used here, because this offers an opportunity for subsidies where none is warranted.
General Policy Prescriptions
Specific recommendations on the appropriate type of infrastructure development are difficult to make because infrastructure needs vary widely across firms and areas. Several general guidelines are outlined in this section. Ultimately, benefit-cost analysis of specific infrastructure investments in specific places is necessary to make appropriate judgments. The next section offers guidance that is individualized for different rural regions. First, a basic minimum complement of infrastructure services is necessary to support economic activity and employment. Without this minimum set of services, rural areas will be unable to grow and continue creating employment. The minimum should be in place to allow rural communities the opportunity to be economically viable. An equity-based argument that these services are essential to a minimum quality of life also can be made.
The necessary set of services includes water, telecommunications, electricity, transportation, sewerage, and solid waste disposal. Transportation and telecommunications are necessary to connect rural areas with the world economy. Water and electricity are inputs in production. Solid waste disposal and sewerage are essential to maintain environmental standards. Each of these services can be delivered in different degrees and the difficult task is determining the specific service characteristics that comprise the minimum complement. This difficulty is exacerbated because the specific service characteristics in the minimum complement may change over time. Thus, consistent attention must be paid to defining the essential set of services. We can be certain that the minimum set does not include the entire range of service diversity and quality, so a goal of ubiquitous infrastructure is misplaced and represents a misallocation of resources.
In the absence of certain infrastructure, rural areas may be unable to compete for some jobs, but this is not the criterion that should be used in deciding whether to invest in new services. This decision must be made by comparing the expected total benefits and total costs of infrastructure.
It is essential that infrastructure policy be designed to allow for differential infrastructure beyond the minimum. Mandates requiring a specific service delivery technology or a particular service level often are responsible for substantially raising minimum service levels and can result in excessive infrastructure. Mandates must be carefully evaluated and limited to those that are absolutely essential.
Second, a major conclusion arising from the synthesis of research on the importance of infrastructure to economic growth is that infrastructure is essential to accommodating growth, but is unlikely to stimulate self-sustaining growth that would not otherwise occur. In other words, infrastructure is a necessary but not sufficient condition for growth. An inadequate infrastructure can inhibit growth but its availability does not overcome other limitations that may exist in rural communities. This guideline implies that infrastructure service levels should be set to accommodate user demands, and investments should not be made prospectively, in hopes that economic activity will be "caused" by infrastructure investments. However, in selected cases, it may be appropriate to diffuse technologies to rural places when policy makers are certain that demand will develop even though users are not fully informed about the specific applications, and therefore currently exhibit low demand.
However, the tendency is to overexpand not underinvest in infrastructure. Rural politicians may seek to do so because federal or state grants and subsidies are available. Also, competition for economic development can lead to overbuilding, just as it encourages lower taxes. The argument may be made that every type of infrastructure is necessary to compete, even when it is not the best use of resources. For example, ISDN capabilities were made available in every part of Tennessee, even though most rural places had no use of the technology, and now newer and better technologies are more appropriate. Eberts has argued that infrastructure should be installed as an economic development incentive only if the benefits from service delivery exceed the costs and if the infrastructure clearly increases business productivity.
In some cases, politicians may underinvest because they take a short-term view of the benefits. Of course, the incentive to take a narrow view of benefits only arises when the services are locally financed. Politicians may also fail to choose the most efficient means to deliver services. For example, selecting capital-intensive technologies that increase the earnings of campaign contributors rather than alternative means to meet service demands.
Third, local, market-based approaches offer the greatest potential for solving infrastructure problems and shortfalls. The differing service needs of individual rural areas arise because of varying industrial structures, tastes, and demands. Local decision making bodies are best able to incorporate local information into planning service delivery. National or regional decisions frequently lead to wasted resources with all areas being provided similar services. In some cases too much infrastructure will be made available and in others too little. Further, as a general rule, market-based decisions, financed with user fees, lead users to clearly evidence demands for services and result in efficient service levels. National and regional subsidization only should be used to meet equity objectives or, in limited cases, to ensure appropriate service delivery in cases of market failure. National and regional decision making also can be appropriate for major projects such as national highways, the Eurotunnel, and other services where many regions or countries are affected.
Policy on Financing Infrastructure
An infrastructure expansion normally requires a one-time financial source for the initial capital investment and an ongoing source to fund the lifecycle costs for operation and maintenance. Identification of how these requirements will be funded is a key aspect of infrastructure policy. Options include national and local tax revenues, borrowed funds, and user fees.
9 User fees should be the primary revenue source in rural areas to the maximum extent possible. The research review provided above suggests that infrastructure should generally be self financing regardless of whether services are delivered by the public or the private sector (Gramlich 1994) . User fees provide a revenue source, ration receipt of services to those users who place the greatest value on them, provide a market test for determining the level of infrastructure to deliver, and achieve equity in the sense that those who receive services pay for them (both within and across states).
Nonetheless, there are cases where incremental infrastructure investments could be welfareenhancing and yet fail to be self financing with user fees. Figure 1 illustrates such an example. Suppose a decision is being made on whether to incrementally improve the telecommunications system through installation of DS3 lines or ADSL (asymmetrical digital subscriber lines). The graph is drawn assuming there is a large fixed cost of installation and a low marginal usage cost. Economically efficient usage is at Q*, where marginal incremental cost equals demand. The efficient user fee is given by UF, the price purchasers will pay for Q*. Total revenue from pricing the service, Q* * UF, is less than the total incremental cost, AC * Q*, so the system is not self-financing. However, service benefits are the entire area under the demand curve to Q*, and this exceeds total incremental cost as long as the area of GBAC is greater than the area of BCE.
10 The service should be provided, but means must be found to subsidize delivery. Cases where service delivery conditions are comparable to the graph are more likely to arise in rural than in urban areas because dispersed populations lead to low demand.
A common suggestion is to finance services characterized by the graph using a two-part pricing structure. One part is a fixed charge (a charge to consume the service that is independent of usage) imposed to cover the loss and the second part is the user fee (set according to usage) that is set at the level illustrated as UF in the graph. The two-part pricing scheme is an appropriate solution if we know the fixed charge will not discourage consumers from joining the system. For example, two-part pricing structures have commonly been used for local telephone services and the fixed charge discourages few people from selecting phone service.
However, the fixed charge may discourage users from participating in some infrastructure systems, particularly those that employ new, emerging, and less understood technologies. A two-part scheme may work poorly for developing ADSL's in rural areas because applications of the technology may not be widely understood and a large fixed fee could discourage subscribership. As a result, a case can be made that a broader fixed fee paid by all telephone users, or a more explicit tax should be imposed to finance rural access to certain new and emerging technologies. In summary, a decision to deliver infrastructure based solely on a market test of whether it will be self financing may be less applicable for new and emerging technologies than for existing, well-known services. Again, great caution must be exercised in justifying expenditures to develop such technologies. The costs must be sufficiently low, and the demand (or potential demand) sufficiently large that a very strong case can be made to support subsidized service delivery. An argument for national or regional finance of some local service delivery can be made in three circumstances. As noted in previous paragraphs, national or regional governments may have a limited role in subsidizing infrastructure finance to encourage diffusion of new technology. The Scottish Highlands and Islands determined that rural businesses would be unable to compete in industries involving data transmission unless they have access to digital systems (Scottish Highlands and Islands Development Board 1992). A determination was made that the initiatives would not occur if market forces drive the decision (Scottish Highlands and Islands Development Board 1992). Government support was obtained and projects were developed to provide ISDN, a managed host computer system, and a data access network. Second, national or regional finance can be used if a decision is made on equity grounds to redistribute to rural areas. Outright grants can be used if the intent is to provide a significant redistribution to rural places and loans can be used if a lesser redistribution is intended. Third, the market will fail to provide services efficiently whenever there are significant service spillovers, such as with sewerage systems, or external economies. Some subsidy or corrective action is needed. However, Gramlich observes that about 70 percent of the benefits from infrastructure projects are in-state and federal grants often cover 80 percent of the cost, so federal grants often have the effect of encouraging overinvestment in infrastructure. Further, federal grants are normally given for infrastructure construction but the higher return is to maintenance.
INFORMATION INFRASTRUCTURE
The importance of rural telecommunications infrastructure (which is one of the bases for rural information infrastructure) has been studied by a number of researchers (Cronin et al. 1993, and Rowley and Porterfield 1993) and the results suggest that telecommunications infrastructure in order for rural areas to stay on a level playing field with urban areas. However, the role to telecommunications is best thought of in the broader context of information infrastructure.
The Internet and related technologies are revolutionizing the way people live, communicate, access information, work, create employment, and obtain services such as education and medical services. Information infrastructure can allow certain footloose service firms, such as telemarketing, back-office finance, and travel offices, to operate more effectively in rural areas. High-quality educational services potentially can be offered over the Internet and can be very important because of the limited human capital that is present in many rural areas. The relative lack of this technology in rural areas, particularly in economically integrated and intermediate areas, could widen the gap between urban and rural areas. Therefore, rural areas must take an active economic role to ensure access and connectivity.
The agenda adopted by U.S. Department of Commerce (DOC) to develop a national information infrastructure illustrates its significance. The DOC's goal is to develop and expand current information infrastructure in order to provide information to all Americans, when and where it is needed, at an affordable price. Information infrastructure consists of a number of different, independent elements of communications technology. DOC defines information infrastructure to include physical facilities used to transmit, store, process and display voice, data, and images. It includes a wide range of equipment such as computers, cameras, scanners, keyboards, telephones, fax machines, switches, compact disks, video and audio tape, cable, wire, satellites, networks, optical fiber transmission lines, microwave nets, televisions, monitors, printers, and much more.
11 Today's information infrastructure integrates and interconnects physical components of different technologies and industries in a way no other type of infrastructure does. It reaches across the separate areas of broadcasting, communications, and computing.
Much of information infrastructure lies outside the definition of public infrastructure used here, and includes some of the private capital of businesses and individuals. Indeed, it is difficult with the DOC definition to identify information infrastructure, at least in part because it would appear that there is no definitive set of elements since they are continuously evolving with new advances in communications technology. Narrower definitions have been developed. For instance, the Organization for Economic Cooperation and Development (OECD) defines information infrastructure to include hardware (PCs, routers, services, etc.), network service providers, software, and enabling services, essentially those parts necessary to support electronic commerce. According to OECD's study, hardware expenditures are the biggest part of this market, ranging from $10 billion to $30 billion, followed by software which ranged from $300 million to $900 million in 1996.
12 Of course, the specific expenditure needs are changing rapidly with the technologies.
Information infrastructure and the digital economy are transforming strategies and processes of doing business by reducing transaction and communication costs. Also, by evoking improvements in production quality and by raising customers' expectations, information infrastructure forces competitiveness and challenges rural areas. Access to information infrastructure is often person or business specific, though the ability to use certain technologies is dependent on improved telecommunications infrastructure such as ADSL lines. Unfortunately, rural America may be slower at adopting the new technologies given the needs for investment in both physical and human capital. Some of the services, such as two-way voices, already exist in rural America. However, services such as voice and video conferencing, audio and video programming, computer networking, interactive video, etc., may not be as available in some places.
These services can be provided through rural schools and community centers but ultimately the benefits depend on their access and adoption in all types of businesses and uses.
Expanded telecommunications and Internet access are not an unmitigated blessing since their access can work both ways. Improved infrastructure can open the opportunity for urban service producers (such as lawyers and accountants) to sell services in rural places, just as the opportunity arises for rural producers to sell to urban areas. A disadvantage for rural places is that agglomeration effects appear to remain important in the delivery of producer services. Rural areas are less likely to have the synergy that is available in many urban areas. Thus, many believe the effect of telecommunications is to concentrate rather than disperse economic activity. One reason is branch offices can be eliminated and services delivered from a smaller number of networked computer systems (Hummelbrunner 1992) . The net effect of additional telecommunications and Internet access may be less, rather than more service production in rural places, though there is little empirical data to support the contention. Even so, rural jobs cannot be protected by keeping these services out.
Also, rural economies are more likely to be characterized by production than by management or service jobs. Goods production can be advantaged by improved telecommunications and Internet access, as a result of efficiencies in such areas as ordering inputs, customer order processing, and customer billing. Still, produced goods remain very dependent on physical transportation, and the disadvantage of transporting across distances will not be offset by telecommunications.
Publicly financed investments or subsidies for information infrastructure are not as a general rule appropriate. Information infrastructure is generally provided in the private sector and is most efficiently financed with user fees. However, government intervention may be necessary to diffuse telecommunications and information technologies into rural areas, as illustrated in Figure 1 . Also, a subsidy can be justified in limited circumstances where a future demand for the services can be clearly identified. But government decisions on which infrastructures to build or to subsidize are likely to be poor and any investments could be quickly outdated, so they should be tightly confined. The subsidy can be provided through a local or a national source, though Rowley and Porterfield (1993) argue for a strong local role in telecommunications development and financing.
There are some positive steps that can be taken. It is important for regulatory policies to be structured so that they are conducive to broad expansion of technology into rural places, or at least to not disadvantage rural places. Also, modern technologies should be put in places, such as schools and municipal centers, for the demonstration effect and to support education, health care, and other services.
Placing telecommunications technologies in rural places does not mean the ability to employ the technologies exists. Considerable effort may be necessary in many locations to develop applications of the technologies and to demonstrate their value to users. The Scandinavian telecottage system is one means of disseminating the ability to use emerging technologies. The telecottages are set up in central municipal buildings with the responsibility of teaching courses and offering counsel to local businesses. Telecottages initially receive support from a number of sources including the national government but ultimately are expected to be self-supporting. Rowley and Porterfield recommend establishing pilot communities that use a methodology similar to telecottages so that rural users can be familiarized with telecommunications and Internet services. The EC's STAR Programme (Special Telecommunications Actions for Regions) is focused on identifying and promoting an upgrade of the diversity and quality of services so that entrepreneurs and businesses can compete with producers in urban areas.
POLICIES FOR ECONOMICALLY INTEGRATED, INTERMEDIATE, AND REMOTE AREAS
This section identifies the efficacy of using infrastructure to stimulate growth in different types of rural regions. Policies are provided separately for economically integrated, intermediate, and remote rural areas. However, the policies are not appropriate for every area that fits these categorizations since there may be wide differences within these types of rural places.
Economically integrated and intermediate areas generally are more likely to reap economic gains from improved infrastructure. An important reason is that infrastructure can help create external economies in these regions. On the other hand, infrastructure is needed simply to overcome external diseconomies in many remote areas and to improve quality of life. An exception is that infrastructure enhancements may be very important to employment in remote areas with substantial tourism potential.
Economically Integrated Areas
Economically integrated regions have close linkages with urban areas and the broader world economy. Many years ago Niles Hansen (1965) observed that physical infrastructure is most likely to enhance the productivity of regions that have many of the factors necessary for growth, but have an insufficient infrastructure. Economically integrated areas are most likely to fit this criterion. In general these areas already have many attributes of a basic infrastructure, such as electricity, water, sewerage, solid waste collection and disposal, and transportation, in place, but the infrastructure may still be inadequate.
An infrastructure system has five attributes: accessibility, capacity, quality, diversity, and condition. Historically, the focus has tended to be on accessibility and capacity. The goal has been to ensure universal access to limited service levels. The focus in the future is shifting to an emphasis on other infrastructure characteristics, specifically quality, diversity, and condition. Data transmission requires consistent electric flows and good switching equipment in the telecommunications system. Just-intime systems rely on high-quality communications and transportation networks. Competing in the delivery of financial services or telemarketing may require more sophisticated communications infrastructure, such as ADSL. Even production that appears less sophisticated can benefit from infrastructure that is of high quality and in good condition. For example, Coca-Cola drivers can operate more productively in the U.S. if they can deliver with two trailers hooked together (Apogee 1991). Both handling costs and mileage can be much lower. Two trailers can be hooked together only in areas with higher quality highways, meaning two trailers cannot be used in all areas. Roads also must be in good operating condition so rural workers have access to jobs in both rural and urban areas. Thus, the key strategy in economically integrated areas must be to upgrade the diversity, quality, and condition of services, where appropriate, so that entrepreneurs and businesses can compete with producers in urban areas and so workers can commute to the best jobs. Resources are inadequate for providing high-quality services for every infrastructure type, so precise decisions must be made about which enhancements are most important and where they are most important.
Intermediate Areas
Intermediate areas, like economically integrated places, likely have many of the essential characteristics for growth, such as an available labor force, in place. Often these areas have a shortcoming(s) that hinders growth. For example, the infrastructure may be inadequate or distance to market may be too great. In some of these cases, an appropriately enhanced infrastructure may be an effective strategy, but the role for infrastructure must be judged very carefully on a case-by-case basis, and any required infrastructure expansions normally financed locally.
Remote Regions
The major infrastructure policy in remote areas should be to provide services to meet the known demands of users, particularly with the goal of enhancing quality of life. In one sense, the relative isolation of remote areas means they have the most to gain from infrastructure services, such as telecommunications and Internet access. However, on net remote regions appear to have the least to gain from infrastructure investments that are focused on creating jobs, in part because service delivery costs can be very high as a result of the small and dispersed populations. Remote areas are less likely to have other factors in place to support strong growth. For example, the labor force often is very dispersed and lacking in necessary skills. Focusing resources on upgrading the education and skill levels of local labor forces would appear to offer much greater return than investment in new infrastructure. Further, distance and difficulty in moving goods to market normally are significant problems that can be only partially mitigated with a good transportation and telecommunications infrastructure.
Businesses in remote areas can benefit, in certain cases, from cost savings associated with closing down parts of the infrastructure. For example, rail spurs and some bridges may be closed with little consumption loss and considerable savings in operating costs. However, taking part of an infrastructure network out of service often can significantly inhibit operations of the remainder. The best solution is to avoid overbuilding the network in the first place.
The ongoing costs of operations, maintenance, and debt service can create major problems in remote locations if infrastructure is improved in hopes of reaping economic gain, even when some of the construction cost is grant financed. Unless the economy grows, the operations and maintenance costs can place a large burden on local areas as they seek to sustain an infrastructure system that is larger than what is necessary. Costs for existing business can be increased because higher service delivery expenses must be paid by current users. Further, in many cases remote areas already have excess capacity for at least certain types of infrastructure. Adding capacity in these instances is particularly unlikely to provide any stimulus to the local economy.
The problems created by excessive infrastructure are exacerbated when the initial capital investments are borrowed because the debt must be serviced, meaning future generations are burdened (in addition to ongoing operations and maintenance costs). A related problem is that the debt service capacity of rural areas can be absorbed when unnecessary infrastructure is installed, and the overhang can prevent communities from borrowing to undertake subsequent projects of greater importance.
Much has been written about the undermaintenance of infrastructure that occurs in many places and is most likely in remote areas. Undermaintenance creates two important problems. First, undermaintained infrastructure is more expensive both for the service provider and the user. The life-cycle costs of operating undermaintained roads are much higher compared with those where proper maintenance is provided. Users bear much higher vehicle operating costs because of heavy wear and tear on vehicles. Second, poor maintenance reduces the usable capacity of infrastructure. Reducing water leakage, electricity losses, and so forth expand infrastructure with no additional investment. Israel (1992) concluded that better maintenance is the least-cost means for expanding infrastructure capacity in developing country cities. Thus, the appropriate policy is better maintenance of roads, electricity, telecommunications, and other services as the most effective way to improve infrastructure quality, expand capacity, and lower costs. Facilities can be provided at lower life-cycle costs and with lesser investments, and users can access services at lower costs.
Transportation is probably the most important infrastructure type for remote areas since they have a significant need for access to broader markets. Of course, transportation can smooth the access to markets, but it cannot totally offset disadvantages of long distances. National and regional governments are the important players in connecting rural areas to markets since most of the transportation network lies outside the community. Transportation within remote areas also is very important to economic vitality. One reason is good intraregional transportation can allow widely dispersed workers to live on the farm and travel to work or travel long distances to employment. Still, better transportation is unlikely to dramatically improve remote economies, so investments in transportation facilities must be geared to demand. Some advanced telecommunications can be advantageous to remote areas, though not necessarily for use directly by business. The major applications are likely to be for delivering higher quality education and health services. Better education, training, and health services can help upgrade the human resource capacity which is often the greatest problem in remote areas. However, care must be exercised in selecting an appropriate telecommunications technology that is not excessively costly, since a broad range of telecommunications services is not always essential. 1 The literature has been surveyed in several places. For example, see Gramlich (1994) .
2 They found that per capita personal income rises 0.37 percent for every 10 percent increase in public outlays for infrastructure.
3 Examples include Hulten and Schwab (1997) and HoltzEakin ( 1994) . 4 Literature on the relationship between inputs in production often has been couched in terms of how changes in relative factor prices affect relative factor usage. A more appropriate definition is for substitutes and complements to be described in terms of how the level of infrastructure affects prices of other inputs. An example of the contrast can be seen in Eberts (1987) , who in an earlier draft of the paper found infrastructure and labor to be substitutes, using the former definition. However, in a later version he found the second definition to be more suitable and concluded they are complements. 5 The results overstate the complementary nature of infrastructure to the extent that infrastructure attracts other inputs, since most studies fail to separate the attraction effects of infrastructure on labor, entrepreneurs, and private capital from the technical effects in production. A general equilibrium regional model (as employed by Holtz-Eakin and Lovely 1996) is necessary to separately identify these effects. On the other hand, the results understate the complementary relationship unless the effects are measured after output and all other inputs are allowed to adjust to the new optimal level.
6 Holtz-Eakin and Lovely (1996) find that a company's market power is an important determinant of whether infrastructure investments expand output. 7 Cummings et al. are seeking to determine whether the methodologies yield the same conclusions. They find there is no statistical difference between the two methodologies. 9 Borrowing frequently is used to finance the initial investment in capital facilities. However, borrowing only changes the timing of when another revenue source must be used to finance the facility. 10 The analysis relies on an income-compensated demand curve. Mr. Fox: Your point is well taken. If you have looked at my notes, you would have seen that point, but thank you very much for making it. Obviously, you don't build infrastructure just for today's demand, and thank you for being sure that I emphasized that clearly. You do need to build it with the expectation for appropriate growth in the economy, so I certainly agree with that, and I apologize for not making that point explicit.
So, what I'm arguing about is building for known demand, including reasonable expectations of growth. The same thing in terms of information infrastructure. In my view, you don't want to go in and put in technologies that have little chance of being used in a community. But, the fact that not enough see the use is why you may need some limited role of illustrating its application to people, some potentially limited role of subsidies to get it in place. But, be sure that there's a known demand because there's a very significant long-term cost to the community of overbuilding in terms of the O&M of it, in terms of debt capacity, and so forth. So, it's a caution . . . but thank you for making sure that that point was emphasized.
Tom Guerino, Massachusetts Rural Development
Council: My question really deals with your minimal subsidies. When small communities either build roads or get grants for roads or wastewater plants or whatever the thing may be, the grant builds it, the user fees maintain it, and in many cases, you find the size of the community and the users of those systems too small to do your maintenance and your retrofit. Is your minimal subsidy included in that when these plants break down or they need retrofitting and you have a smaller than adequate base to maintain the facility, although the facilities may be mandated? Mr. Fox: Again, you're emphasizing a point that I should have drawn out more clearly, and what is frequently done, particularly by the federal government, is to provide very large subsidies. For example, 80 percent subsidies to build a facility which encourages overconstruction of facilities. What you would like is a subsidy, that as a general rule, is reflecting the benefits that accrue to people outside the community from the delivery of, say, that sewage treatment facility. So, along comes the federal government and gives an 80 percent capital subsidy, encouraging overbuilding, and then leaving it to the rural community to provide the O&M on this, and it can in many cases provide a greater burden on the community and create a more serious problem. What we need is to restructure federal grants so that they emphasize the right kind of Investing in Rural Infrastructure: Discussion behavior, which is less capital and a lot more maintenance. And so, in my view, to have subsidies associated with O&M and much less on the capital side. So, it's the kind of subsidies that we are giving that is much of the problem. Now, if a place really can't afford it, then in many cases, of course, maybe it's too high and the mandates themselves need to be looked at carefully. As a general rule, I'm not a big believer in mandates, except for things like sewage where there are clear benefits outside. What we're doing is imposing real burdens on those rural communities. So, changing the way the subsidies are structured is the key.
